Background: Incidence of obesity in children is increasing worldwide. Healthy eating and exercise are the major components of a healthy life style in the community. Objective: we aim to assess the knowledge of healthy eating and exercise in children of varying weight and to explore the correlation between knowledge and bodyweight. Method: School children are invited to fill in a 2 questions quiz about healthy life style. BMI is calculated and children are classified into obese, overweight, normal and underweight. Answers are scored and results compared for different categories of the BMI. Results: 445 children participated. Age range (mean) was 7 -13 (10) years. 67 were obese, 59 overweight, 237 normal weight and 34 were underweight. In the food question, 22%, 20%, 23% 15% of obese, overweight, underweight and normal weight children respectively gave wrong answers compared to 17.5%, 15% and 14.7%, 13.3% for the exercise question. Neither of the results was statistically significant. Boys are more knowledgeable about exercise than girls (P = 0.03). Conclusion: There is no difference in the level of knowledge about healthy eating and exercise among children with varying body weights. Tackling children behavior and attitude towards food and exercise is as important as improving their knowledge.
Introduction
The incidence of obesity in children is developing into a major pandemic. Over the past 30 years, obesity has doubled in children and tripled in adolescents [1] . In 1980, the percentage of obese children aged between 6 and 11 years in the USA was 7%. However, this percentage increased to 18% in 2010. Adolescents aged between 12 and 19 showed a similar increase in obesity with an overall percentage increasing from 5% to 18% [1] . Similarly, in the United Arab Emirates (UAE), the prevalence of childhood overweight and obesity reached up to 25% [2] .
Overweight and obesity are defined as having excess body weight for a particular height [3] . They result from caloric imbalance between calories consumed and those expended [4] . Healthy eating is crucial to reduce the risk of many pathologies including cardiovascular disease, cancer, stroke, and diabetes [5] . In childhood, healthy eating is particularly important for growth and development and the prevention of lifelong metabolic disorders. In a study by Sinha et al., up to 25% of obese children and adolescents were found to have glucose intolerance and 4% had type 2 diabetes [6] . In a school-based study at the UAE, it was found that 13% of boys had the metabolic syndrome, a percentage that has gone up to 59% in obese boys [7] . In the same population, high blood pressure is found to be significantly higher in obese adolescents [8] .
The ideal recommended diet is that rich in fruits and vegetables, whole grains and low fat dairy products for children above 2 years of age. It is highly recommended that people reduce the intake of saturated and transfatty acids, cholesterol, sodium, added sugar and refined grains [5] . Secular trends in dietary intake show that most children and adolescents are not following the recommended guidelines [9] [10]. In the UAE, high proportion of children and adolescents fail to meet the dietary recommendation [11] . In this country, dietary habits in the form of skipping breakfast and eating fast food have been identified as major cause of obesity in adolescents [12] . Regular exercise is of crucial importance to children and adolescents. It improves strength and body built and has an impact on development of healthy bones and muscles. Equally important is that exercise helps to control weight. It is recommended that children aged 6 -17 years participate in a minimum of 60 minutes of exercise daily [13] . In a survey undertaken in 2011, it was found that less than a third of school students achieved the recommended exercise guidelines and only 31% attended daily physical education class [14] . Although some school programs appear effective in helping children and adolescents in acquiring healthy life style, lack of compliance to healthy diet and exercise outside school hours appear to enhance loss of benefits of these program resulting in failure of the final outcome of the school programs [15] . Accordingly, continuity of the program principles outside school hours is crucial for the success of such programs.
Many education programs are organized throughout the world targeting school children. Education schemes and campaigns are available internationally with varying degrees of success. Healthy eating and sufficient exercise are the two major components of these healthy life style programs in the community. Educating children about the food quality and importance of exercise constitute the main objectives of many obesity programs/ campaigns. It has not been documented that obese or overweight children have less knowledge of healthy food and exercise compared to their peers of normal or low weight children. Moreover, it is assumed that obesity and overweight in children result from a lack of knowledge on the role of nutrition and exercise.
Objectives: We aim to assess if the level of knowledge correlates with the body weight in children, and to examine the hypothesis that simple lack of healthy eating and exercise are more prevalent in obese and overweight children than in their normal weight peers.
Materials and Methods
School children of both sexes at ages between 7 and 13 (grades between 3 and 9) are invited to participate in the study. The study took place in 2 venues; one is our hospital during visits for health education campaigns and the other is the children's schools which our team of nurses visited during health education days. The study period was between September and December 2013. The study was explained to the children attending the educational campaigns and activity days by our team of specialist nurses and they were invited to participate. Children who wished to participate came forward to answer the quiz at allocated stands manned by a team of specialist nurses. Enrolled children gave verbal consent to participate and the quiz questions were explained to them individually by the specialist nurses. The study was approved by the local Mafraq hospital Ethics Committee.
The study quiz consisted of 2 multiple choice questions. In the first question, various food items (chocolate, dairy products, burgers, pizza, fruits, vegetables and crisps) are displayed and children are asked to tick the healthy options. Similarly, forms of entertaining activity (running, swimming, watching TV, playing a video game and running) are listed and a tick is requested to be put on the healthy form of the activity. The choice of the food items in the first question was based on commonly-available food items in the area. Similarly, exercise modalities were chosen based on well-known forms of exercise or entertainment practiced in the region.
Children are explained the quiz verbally by a team of 4 specialist nurses and given time to complete it themselves. Height and weight of children are taken on the day by the study team and BMI calculated. BMI is plotted on the BMI centile chart. Children whose BMI exceed the 97 th centile and the 85 th centile are classified as obese or overweight respectively. Children with BMI under the 3 rd centile are classified as underweight and those between the 3 rd and 85 th centile as normal weight as per the CDC charts. The quiz is given a total score of 10 with each correct item given one point (5 for the diet question and 5 for the exercise question). Each participant was scored individually and scores were ranked under the BMI category. The study was approved by the local Research & Ethics committee.
Quiz Validation
Validity is ensured by individually explaining to children what the questions mean and how to answer them. To confirm validity further, the quiz was piloted in the pediatric clinic and was tested by patients and the clinic staff.
Power Calculation
Required sample size is calculated to be 300 children to demonstrate 80% power with a significance level of 5%.
Statistical Method
The effect of BMI category (underweight, normal, overweight, obese) and sex on correctly answering the two questions were examined using standard cross-tabulation and the Chi-Square statistic. The association between the two answers was analyzed using Cross-tabulation, Kappa statistic and the Odds ratio. The effect of BMI category and sex were also analyzed using logistic regression with either BMI class as a continuous or a binary (normal vs other categories) co-variable. The total number of correct answers was analyzed using ordinal, proportional odds, regression. SPSS v.22 was used for all analyses.
Results
445 children participated by completing the quiz. 50 entries were excluded due to incomplete information. Data from 395 children (202 females) were thus analyzed. Children age range (mean) was 7 -13 (10) years. 67 children (17%) were obese, 59 (15%) overweight, 237 (60%) normal weight and 34 (8%) were underweight. In the food question, 22%, 20%, 23% of obese, overweight and underweight respectively gave wrong answers compared to 15% of normal-weight children ( Table 1) . For the exercise question, 17.5%, 15% and 14.7% of underweight, overweight and obese children gave wrong answers compared to 13.3% of the normal weight ( Table 2) . Although lower numbers of normal weight children gave wrong answers for both food and exercise questions, none of these differences were statistically-significant at the 5% significance level. Significance was neither seen when analyzed for trend (correlation with increasing BMI), with a standard Chi-Square test (i.e. treating BMI classes as categorical), nor when normal BMIs were compared to others (i.e. underweight, overweight/obese). These results were confirmed using multivariate logistic regression with sex and BMI class as co-variables. This analysis however showed that males, more frequently, got exercise questions right than girls (adjusted OR 1.9; 95% CI: 1.1 -3.5; p = 0.03, adjusting for BMI class as a categorical variable). Ordinal regression with the number of correct answers as outcome variable did not show a statistically significant association with either BMI class or sex. There was a strong association between correctness for the food and exercise questions in females (OR 18.4; 95% CI: 7.5 -44.9) but less so in males (OR 2.2; 95% CI 0.82 -5.9).
Discussion
Food intake and exercise are the two major components of maintaining body weight. Educating children about the food quality and importance of exercise constitute the main objectives of many obesity programs/campaigns. Knowledge about healthy diet and exercise might be available to children and parents but the knowledge in its own might not be sufficient. In our study, we found that children of varying body weight have an approximately similar basic knowledge of healthy diet and exercise. This observation proves that for a child to passively know what is good for health is not necessarily enough to induce an active participation in his/her own healthy lifestyle schedule. In a study by Lindelof et al., it is shown that obese adolescents are aware that they have unheal-thy eating habits and they have the intention and desire to consume a healthier diet to reduce their weight. However, other underlying issues interfere with their plans. These issues are mainly related to self-blame and lack of parental support [16] . Parents must have the appropriate education of the healthy weight for their children. In a recent study in the UAE, parents' insight to their children obesity was a major concern in prevention and management of obesity [17] . Having the knowledge but not applying it in real life remains the main issue. Behavior changes strategies are crucial in implementing any improvement in the life style. A study by Hart et al. uncovered added barriers to obesity management. These are mainly in the form of unrealistic expectation and high optimistic bias. Accordingly, realistic outcome of intervention measures and empowering patient were concluded to be important targets in obesity-related health programs [18] .
In various areas of the world where obesity is common, children are well educated about healthy eating and exercise. In 3 schools surveys in France, children could list examples of healthy foods competently. However, they expressed that their preferred foods are those rich in sugar and/or fat. In addition, a substantial number of those children practiced no exercise outside school hours [19] . In our group of children, we found that boys were more educated about the healthier forms of exercise than girls. This observation could be related to the cultural and social aspects in the UAE where boys are more encouraged and have more access to exercise than girls. In a study investigating travel to school, in Abu Dhabi, UAE, far fewer children are cycling or walking to school. On the contrary, the majority are being driven to school by car [20] . Absence of active travel culture in the community is seen as a significant contributory factor.
Maintaining appropriate weight remains to be a difficult task if unhealthy food supply remains accessible to children particularly if they are inactive. However, well-designed dietary education programs can be effective to help obese children and their parents to improve nutrition education and improve food habits and behavior [21] .
For a successful dietary program, it needs to include measures to improve dietary behavior and not purely to be confined to increase level of knowledge. Saksvig et al. showed that such a program resulted in increase in dietary intention, preference and dietary self-efficacy [22] . Schools have a primary role in delivering such programs. They are ideal venue to promote healthy eating and their input is valuable in preventing and reducing this public health problem.
Linking education to behavior alteration is important. The child needs to be educated to understand how the quality of food and exercise help the body to remain healthy. Secondly, incorporating knowledge and adherence to the life style changes should be maintained. Although genetic and environmental factors play crucial role in the etiology of obesity, lack of education on the healthy life style approach and behavioral attitudes towards food remain to be important direct factors for obesity. Education campaigns around the world to increase awareness on the importance of adapting healthy life style are abundant. However, measures to link education to the proper behavior alteration towards eating pattern and exercise are not fully undertaken. We conclude that education alone is not the only solution to prevent obesity. Knowledge acquired by education needs to be integrated with beliefs and reflected on behavior to produce results. Provision of psychology service in centers dedicated to childhood obesity is valuable to empower children and motivate parents to prevent and manage obesity.
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